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(54) ELECTRONIC DEVICE AND OPERATING METHOD THEREOF

(57) An electronic device and an operating method
thereof are disclosed. The disclosed electronic device
comprises: a memory including at least one executable
instruction; and a processor for executing the at least one
instruction stored in the memory, wherein the processor
can acquire multi-pass channel state property informa-
tion on the basis of a wireless signal received from an
access point (AP) communicating with the electronic de-
vice, calculate signal similarity by specific section on the
basis of the multi-pass channel state property informa-
tion, and determine, on the basis of a pattern of signal
similarity by specific section, whether motion detection
based on the multi-pass channel state property informa-
tion is available.
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Description

Technical Field

[0001] The following description relates to an electronic device and an operating method thereof.

Background Art

[0002] The development of information and communication technology is enabling electronic devices to offer a wide
range of services. For example, an electronic device may use multipath channel state property information of a wireless
signal received from an access point (AP) to determine whether motion occurs in a space through which the wireless
signal is transmitted and perform a subsequent operation according to a result of the determination.

Disclosure of the Invention

Technical Solutions

[0003] With the diverse advancements in technology related to access points (APs), the types and forms of multipath
channel state property information transmitted by these APs have become varied, so it may be challenging to uniformly
determine whether motion occurs based on the multipath channel state property information.
[0004] According to various embodiments described herein, by determining and analyzing a pattern of signal similarity
for each predetermined section based on multipath channel state property information of a wireless signal received from
an AP and determining whether motion detection based on the multipath channel state property information is available,
it may be possible to effectively identify an AP where motion detection is unavailable.
[0005] Furthermore, according to various embodiments, by determining whether the multipath channel state property
information transmitted from an AP 110 may be applied to detection of motion of a user 120, unnecessary errors in a
subsequent operation may be prevented in advance, effectively improving the accuracy and stability of a service.
[0006] According to an embodiment, an electronic device includes a memory including at least one executable in-
struction and a processor for executing the at least one instruction stored in the memory, wherein the processor may
be configured to acquire multipath channel state property information based on a wireless signal received from an AP
communicating with the electronic device, calculate signal similarity for each predetermined section based on the mul-
tipath channel state property information, and determine, based on a pattern of the signal similarity for each predetermined
section, whether motion detection based on the multipath channel state property information is available.
[0007] According to an embodiment, an operating method of an electronic device includes acquiring multipath channel
state property information based on a wireless signal received from an AP communicating with the electronic device
and determining whether motion detection based on the multipath channel state property information is available based
on a determination of whether a pattern of signal similarity for each predetermined section determined based on the
multipath channel state property information is caused by motion of the user.

Effects

[0008] According to various embodiments, by analyzing a pattern of signal similarity for each predetermined section
determined based on multipath channel state property information received from an access point (AP), it may be possible
to determine whether motion detection based on the multipath channel state property information is available. Accordingly,
it may be possible to effectively identify an AP where motion detection is unavailable.
[0009] Furthermore, according to various embodiments, by determining whether the multipath channel state property
information transmitted from an AP 110 may be applied to detection of motion of a user 120, unnecessary errors in a
subsequent operation may be prevented in advance, effectively improving the accuracy and stability of a service.
[0010] In addition, various effects directly or indirectly ascertained through the disclosure may be provided.

Brief Description of Drawings

[0011]

FIG. 1 is a diagram illustrating an operation of an electronic device that detects motion of a user based on multipath
channel state property information received from an access point (AP), according to an embodiment.
FIG. 2 is a diagram illustrating an operation of determining signal similarity for each predetermined section based
on multipath channel state property information, according to an embodiment.
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FIG. 3 is a diagram illustrating general signal similarity for each predetermined section, according to an embodiment.
FIG. 4 is a diagram illustrating signal similarity for each predetermined section when motion detection is available,
according to an embodiment.
FIG. 5 is a diagram illustrating signal similarity for each predetermined section when motion detection is unavailable,
according to an embodiment.
FIGS. 6 and 7 are diagrams illustrating an operation of determining whether motion detection is available based on
an AP output adjustment time point and a window length of signal similarity for each predetermined section, according
to an embodiment.
FIG. 8 is a block diagram of an electronic device according to an embodiment.
FIG. 9 is a detailed block diagram of an electronic device according to an embodiment.
FIG. 10 is a block diagram of a mobile device according to an embodiment.
FIG. 11 is a diagram illustrating an operating method of an electronic device according to an embodiment.

Best Mode for Carrying Out the Invention

[0012] Hereinafter, embodiments are described in detail with reference to the accompanying drawings. When describ-
ing the embodiments with reference to the accompanying drawings, like reference numerals refer to like elements and
a repeated description related thereto is omitted.
[0013] FIG. 1 is a diagram illustrating an operation of an electronic device that detects motion of a user based on
multipath channel state property information received from an access point (AP), according to an embodiment.
[0014] Referring to FIG. 1, illustrated are an access point (AP) 110, a user 120, and an electronic device 130.
[0015] The AP 110 may be a device that connects the electronic device 130 to a network using wireless communication
(e.g., wireless fidelity (Wi-Fi)). While communicating with the electronic device 130, the AP 110 may transmit a wireless
signal to the electronic device 130. The electronic device 130 may acquire multipath channel state property information
based on the wireless signal received from the AP. The multipath channel state property information is state information
about a communication channel, may represent, for example, a channel frequency response property for each orthogonal
frequency-division multiplexing (OFDM) subcarrier, and may include information about modification such as attenuation,
diffraction, and reflection of a signal between a transmitter and a receiver. For example, the multipath channel state
property information may include channel state information (CSI). The multipath channel state property information may
include a random value unrelated to data to be transmitted, and the random value may change when motion of an object
(e.g., the user 120) occurs in a space through which the wireless signal is transmitted. It may be determined that whether
the motion of the object occurs in the space through which the wireless signal is transmitted using the characteristics of
the multipath channel state property information. The multipath channel state property information may be transmitted
together when at least one of a request, a response, and data is transmitted between the AP 110 and the electronic
device 130.
[0016] The electronic device 130 is a device that performs wireless communication with the AP 110 and may be one
of a mobile phone, a smartphone, a personal digital assistant (PDA), a netbook, a tablet computer, a laptop computer,
a mobile device, a smartwatch, a smart band, smart glasses, a wearable device, a desktop, a computing device, a
television (TV), a set-top box, a refrigerator, a home appliance, a door lock, or a security device. However, embodiments
of the electronic device 130 are not limited thereto, and the description of the present disclosure may apply to other
devices without limitation. Hereinafter, for ease of description, an example in which the electronic device 130 is a TV is
described.
[0017] The electronic device 130 may determine whether the motion of the object occurs based on the multipath
channel state property information received from the AP 110. For example, while a motion event such as an event in
which the user 120 enters the space through which the wireless signal is transmitted, sits on a chair, moves their arm,
or moves their mouth to speak occurs, the multipath channel state property information acquired by the electronic device
130 may be the same or similar values rather than a random value. However, the motion event is not limited to the
examples above. Using these characteristics, the electronic device 130 may switch to an off mode or a power-saving
mode when motion of the user 120 is not detected for more than a predetermined period of time. Alternatively, the
electronic device 130 may switch from the off mode or power-saving mode to an on mode when the motion of the user
120 is not detected until a predetermined time point, after which the motion of the user 120 is continuously detected. In
this way, the electronic device 130 may determine whether the motion of the object occurs based on the multipath
channel state property information received from the AP 110, perform a subsequent operation based on a result of the
determination, and provide a service customized to the user 120.
[0018] However, depending on some characteristics of the AP 110, motion detection based on the multipath channel
state property information transmitted from the AP 110 may be unavailable. In this case, when the electronic device 130
determines whether the motion of the object occurs based on the multipath channel state property information and
performs a subsequent operation, an operation that is not suitable for a situation may be performed. Therefore, it may
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have to be determined whether motion detection based on the multipath channel state property information transmitted
from the AP 110 is available, as described in detail below.
[0019] The electronic device 130 may include a multipath channel state property information receiver, a multipath
channel state property information preprocessing part, a signal similarity for each predetermined section calculator, and
an unusable AP determiner. Here, the multipath channel state property information preprocessing part, the signal similarity
for each predetermined section calculator, and the unusable AP determiner may be implemented with one or more
processors included in the electronic device 130.
[0020] The multipath channel state property information receiver may receive multipath channel state property infor-
mation while performing wireless communication with the AP 110.
[0021] The multipath channel state property information preprocessing part may preprocess the received multipath
channel state property information. For example, the multipath channel state property information preprocessing part
may stop transmitting a signal that is changed excessively in magnitude compared to predetermined criteria through a
Hampel filter and amplify a change in the multipath channel state property information due to the motion of the user 120
using principal component analysis (PCA).
[0022] The signal similarity for each predetermined section calculator may calculate signal similarity for each prede-
termined section at each sampling time point by applying an autocorrelation function (ACF) to multipath channel state
property information received during a predetermined window length. As described above, in a state in which there is
no motion of the object, the multipath channel state property information includes random values that are independent
of each other, so the signal similarity for each predetermined section may have a value of 0 or a value close to 0. On
the other hand, in a state in which there is motion of the object, the multipath channel state property information includes
quite similar values, so the signal similarity for each predetermined section may have a value of 1 or a value close to 1.
Using these characteristics of the signal similarity for each predetermined section, it may be determined whether there
is motion of the object in the space through which the wireless signal is transmitted. The signal similarity for each
predetermined section calculator may determine a change in the signal similarity for each predetermined section over
time by calculating the signal similarity for each predetermined section at each sampling time point by applying a pre-
determined window length to the multipath channel state property information. An operation of determining a pattern of
the signal similarity for each predetermined section by calculating the signal similarity for each predetermined section
at each sampling time point is described in detail with reference to FIG. 2. For example, the signal similarity for each
predetermined section may include an ACF.
[0023] The unusable AP determiner may determine whether the multipath channel state property information trans-
mitted from the AP 110 may be applied to detection of the motion of the user 120 by analyzing the pattern of the signal
similarity for each predetermined section. The determination of whether the multipath channel state property information
may be applied to motion detection is described in detail with reference to the following drawings.
[0024] By determining whether the multipath channel state property information transmitted from the AP 110 may be
applied to detection of the motion of the user 120, unnecessary errors in a subsequent operation may be prevented in
advance, effectively improving the accuracy and stability of a service.
[0025] FIG. 2 is a diagram illustrating an operation of determining signal similarity for each predetermined section
based on multipath channel state property information, according to an embodiment.
[0026] Referring to FIG. 2 an example is illustrated to describe an operation of determining signal similarity for each
predetermined section when a user quickly stands up from a chair and then sits down within three seconds. In the
example of FIG. 2, motion of the user occurs from t4 to t6 and multipath channel state property information with the same
or similar values received between t4 and t6 may be represented by blocks marked with diagonal lines at the bottom of
FIG. 2.
[0027] An electronic device may calculate signal similarity for each predetermined section at each sampling time point
by applying an ACF to multipath channel state property information received during a predetermined window length
(e.g., four seconds). For example, when calculating the signal similarity for each predetermined section, the electronic
device uses samples (e.g., window length of four seconds x the number of times of sampling per second 33 = 132 in
total) of previous multipath channel state property information corresponding to the window length, and thus, even when
motion disappears, the signal similarity for each predetermined section may not immediately decrease to the lowest
value (e.g., 0).
[0028] For example, the signal similarity for each predetermined section determined at to may be calculated based on
multipath channel state property information received between t-3 and t0. Since there is no motion of the user between
t-3 and t0, multipath channel state property information with independent and random values is received, the signal
similarity for each predetermined section may have a value smaller than a predetermined threshold (indicated by a
dashed line parallel to the x-axis in the graph of signal similarity for each predetermined section of FIG. 2). However,
the signal similarity for each predetermined section between t-1 and t2 is calculated based in part on the multipath channel
state property information with the same or similar values and may thus have a value higher than the threshold. There
may be a characteristic that a section in which signal similarity for each predetermined section has a value greater than
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the threshold is longer than a section in which the user actually moves.
[0029] Therefore, when motion occurs for however short the duration, there is a minimum length in a section in which
the signal similarity for each predetermined section has a value greater than the threshold and the minimum length may
be longer than a window length of the signal similarity for each predetermined section.
[0030] In addition, there may be a minimum duration (e.g., three seconds) of the motion of the user. A section in which
the signal similarity for each predetermined section has a value greater than the threshold may use a characteristic
longer than the minimum duration and determine that a pattern of the signal similarity for each predetermined section
is not caused by the motion of the user when a section in which the signal similarity for each predetermined section has
a value greater than the threshold is shorter than the previously described minimum duration. In this case, it may be
determined that motion detection based on corresponding multipath channel state property information is unavailable.
[0031] FIG. 3 is a diagram illustrating general signal similarity for each predetermined section, according to an em-
bodiment.
[0032] Referring to FIG. 3, illustrated is an example of a pattern of signal similarity for each predetermined section
when normal motion detection is available based on multipath channel state property information. When normal motion
detection is available, it may be determined that motion of a user occurs in a section (e.g., T_move_1 or T_move_2)
that exceeds a predetermined threshold (indicated by a dashed line parallel to the x-axis in the graph of signal similarity
for each predetermined section of FIG. 3).
[0033] In the graph of FIG. 3, T_observe may represent the total length of a section for observing signal similarity for
each predetermined section to determine whether motion detection is available, T_move_i may represent the length of
an i-th section determined as a section in which motion occurs, T_move_total may represent the total length of a section
determined as a section in which motion occurs, N may represent the number of sections determined as sections in
which a motion occurs, and Max_i may represent a maximum value of signal similarity for each predetermined section
in the i-th section determined as a section in which motion occurs. In addition, T_no_move_j may represent the length
of a j-th section determined as a section in which no motion occurs, M may represent the number of sections determined
as sections in which no motion occurs, and Min_j may represent the minimum value of signal similarity for each prede-
termined section in the j-th section determined as a section in which no motion occurs. The unit of section length may
be, for example, seconds but is not limited to the foregoing examples.
[0034] FIG. 4 is a diagram illustrating signal similarity for each predetermined section when motion detection is available,
according to an embodiment.
[0035] Referring to FIG. 4, an example of a pattern of signal similarity for each predetermined section based on actual
motion of a user is illustrated. In the example of FIG. 4, as signal similarity for each predetermined section has a value
greater than a threshold in a first section 410 and a second section 420, it may be determined that motion of the user
occurs in these sections. It may be identified that the shapes of the signal similarity for each predetermined section
observed in the first section 410 and the second section 420 are different from each other, that the length of the first
section 410 and the length of the second section 420 are different from each other, and that periodicity of a motion
occurrence time point is low. The electronic device may determine whether the motion of the user occurs by compre-
hensively considering the pattern of the signal similarity for each predetermined section based on at least one of a
waveform, a section length, or periodicity.
[0036] When a section that is greater than or equal to the threshold and a section that is less than the threshold are
continuously repeated with periodicity and the periodicity differs from periodicity caused by the general motion of the
user, the electronic device may determine that motion detection based on corresponding multipath channel state property
information is unavailable, and the description thereof is provided in detail with reference to FIG. 5.
[0037] FIG. 5 is a diagram illustrating signal similarity for each predetermined section when motion detection is una-
vailable, according to an embodiment.
[0038] Referring to FIG. 5, illustrated is an example of signal similarity for each predetermined section when motion
detection based on multipath channel state property information is unavailable due to the absence or weak presence of
a characteristic in which the multipath channel state property information has random values that are independent of
each other when there is no motion of a user and has the same or similar values when there is motion of the user. The
signal similarity for each predetermined section may have a preset length for observation to determine whether motion
detection is available.
[0039] In the signal similarity for each predetermined section illustrated as an example in FIG. 5, similar waveforms
may appear repeatedly at regular intervals in sections 510 to 550 that are greater than or equal to a predetermined
threshold regardless of the presence or absence of motion. For example, the signal similarity for each predetermined
section, as illustrated in FIG. 5, may occur when there are periodic increases in signal similarity for each predetermined
section that measures the similarity of the multipath channel state property information due to a deliberate or enforced
change made to the multipath channel state property information to enhance the performance (e.g., Wi-Fi transmission
efficiency) of an AP and the duration of each section is similar and/or when the reflection of a wireless signal easily
occurs in the environment in which the multipath channel state property information propagates.
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[0040] The electronic device may determine whether motion detection based on the multipath channel state property
information is available based on the difference between the length of one of the sections 510 to 550 that remains greater
than or equal to the predetermined threshold in the signal similarity for each predetermined section and the average
length of the sections 510 to 550. For example, the electronic device may determine that motion detection is unavailable
when Equation 1 below is satisfied. 

[0041] In Equation 1 above, T_move_average may represent the average length of the sections 510 to 550 in which
a motion occurs and alpha_i may be a second threshold set to determine whether motion detection is available. For
example, alpha i may vary depending on a wireless environment including one or more of the structures of a space
through which a wireless signal is transmitted, the material of the space, and the location of the AP and the type of motion.
[0042] When, similar to the signal similarity for each predetermined section illustrated as an example in FIG. 5, similar
waveforms occur in the sections 510 to 550 that are greater than or equal to the predetermined threshold regardless of
the absence or presence of motion, T move i and T move_average have similar values and |T_move_i - T_move_average|
has a value of 0 or a value close to 0, and thus, the right-hand side of Equation 1 may have a value of 0 or a value even
closer to 0. In this case, the right-hand side of Equation 1 has a value less than alpha i, thereby satisfying Equation 1,
and the electronic device may determine that motion detection based on corresponding multipath channel state property
information is unavailable. On the other hand, in the case of signal similarity for each predetermined section when motion
detection is available illustrated as an example in FIG. 4, there is a high probability that T_move_i and T_move_average
have relatively different values and the right-hand side of Equation 1 has a value greater than or equal to alpha_i, so
Equation 1 is not satisfied and the electronic device may determine that motion detection based on corresponding
multipath channel state property information is available.
[0043] The electronic device may determine that motion detection based on the multipath channel state property
information is unavailable in response to a value based on the difference between the length of one of the sections 510
to 550 that remains greater than or equal to the threshold predetermined in the signal similarity for each predetermined
section according to Equation 1 and the average length of the sections 510 to 550 being less than the second threshold.
Furthermore, the electronic device may determine whether motion detection is available based on the similarity between
patterns of the sections 510 to 550 that remain greater than or equal to the threshold predetermined in the signal similarity
for each predetermined section, even when not following Equation 1. For example, when the similarity between the
patterns of the sections 510 to 550 meets a predetermined condition, the electronic device may determine that motion
detection is unavailable.
[0044] In addition, the electronic device may determine whether motion detection is available based on whether the
length of one of the sections 510 to 550 that remain greater than or equal to the threshold predetermined in the signal
similarity for each predetermined section is less than the third threshold, and such a condition may be expressed by
Equation 2 below. 

[0045] In Equation 2 above, T_move_critical may represent the third threshold corresponding to the minimum length
of a section in which the signal similarity for each predetermined section remains greater than or equal to the predeter-
mined threshold when actual motion occurs and may vary depending on a wireless environment including one or more
of the structures of the space through which a wireless signal is transmitted, the material of the space, and the location
of the AP.
[0046] Previous multipath channel state property information corresponding to a window length is used when the signal
similarity for each predetermined section is calculated, and thus, the third threshold may be greater than the window
length applied to a calculation of the signal similarity for each predetermined section based on a characteristic that the
signal similarity for each predetermined section does not immediately reduce to a minimum value even when motion
disappears. Moreover, in everyday life, motion performed by the user has a predetermined amount of motion duration
or minimum motion time, and therefore, the third threshold may be greater than the motion duration or minimum motion
time. Motion of the user in everyday life may include, for example, entering/leaving a space, standing/sitting, or moving
from one to another location, but embodiments are not limited thereto. In addition, as the occurrence of motion influences
the multipath channel state property information, the third threshold may be determined based on a minimum detection
time observed in the signal similarity for each predetermined section. Summarizing the above-described three factors
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that influence the third threshold, the third threshold may be determined as "window length of signal similarity for each
predetermined section + minimum motion time - minimum detection time".
[0047] Therefore, in the case of normal signal similarity for each predetermined section caused by the motion of the
user, the electronic device may determine whether motion detection based on the multipath channel state property
information is available using a characteristic that T_move_i has a length longer than T_move_critical. For example,
while the electronic device may determine that motion detection is unavailable when Equation 2 is satisfied, the electronic
device may determine that motion detection is available when Equation 2 is not satisfied.
[0048] FIGS. 6 and 7 are diagrams illustrating an operation of determining whether motion detection is available based
on an AP output adjustment time point and a window length of signal similarity for each predetermined section, according
to an embodiment.
[0049] Referring to FIG. 6, illustrated is an example of signal similarity for each predetermined section when an output
adjustment period of an AP is longer than a window length (e.g., the window length of signal similarity for each prede-
termined section of FIG. 2) for motion detection. The signal similarity for each predetermined section at the output
adjustment time point of the AP may be greater than a predetermined threshold, but the signal similarity for each
predetermined section gradually decreases over time. Thus, a section in which the signal similarity for each predetermined
section is greater than the predetermined threshold and a section in which the signal similarity for each predetermined
section is less than the predetermined threshold may alternate when the output adjustment period is longer than the
window length.
[0050] Referring to FIG. 7, illustrated is an example of signal similarity for each predetermined section when an output
adjustment period of an AP is shorter than a window length for motion detection. When a period in which an AP adjusts
an output to enhance efficiency of wireless communication is shorter than a window length, signal similarity for each
predetermined section may include a section 710 that continuously maintains a value greater than a predetermined
threshold. When, during a predetermined observation time, signal similarity for each predetermined section remains
consistently greater than a predetermined fourth threshold, an electronic device may determine that motion detection
based on corresponding multipath channel state property information is unavailable. The fourth threshold may be de-
termined experimentally and may include a value of 0.3 to 0.5, for example.
[0051] In addition, according to an embodiment, when multiple devices are connected to the AP and high-bandwidth
Wi-Fi communication or response is required, the periodicity of multipath channel state property information transmitted
from the AP to the electronic device may temporarily increase, leading to an increase in periodicity of the collection of
multipath channel state property information for motion determination. In this case, due to the characteristics of calculation
of signal similarity for each predetermined section, a pattern of signal similarity for each predetermined section that is
unrelated to the absence or presence of actual motion may emerge. Accordingly, when an interval at which multipath
channel state property information is received from the AP is greater than or equal to a threshold interval, the electronic
device may determine that the AP is in an abnormal state and determine that motion detection is unavailable. For
example, the threshold interval may be determined to be 1.5 times a reference interval of the multipath channel state
property information received from the AP in a normal state, but embodiments are not limited thereto.
[0052] FIG. 8 is a block diagram of an electronic device according to an embodiment. FIG. 9 is a detailed block diagram
of an electronic device according to an embodiment.
[0053] As illustrated in FIG. 8, an electronic device 800 according to an embodiment may include a memory 820, a
processor 830, a communication unit 850, and a sensing unit 891. However, not all the illustrated components are
essential components. The electronic device 800 may be implemented by more components than the illustrated com-
ponents, and the electronic device 800 may be implemented by less components than the illustrated components.
[0054] For example, as illustrated in FIG. 9, the electronic device 800 according to an embodiment may further include
a display 810, a tuner 840, a detector 860, an input/output (I/O) unit 870, a video processor 880, an audio processor
815, an audio output unit 826, and a power supply unit 890 as well as the memory 820, the processor 830, the commu-
nication unit 850, and the sensing unit 891.
[0055] Hereinafter, the components stated above are described.
[0056] The processor 830 may control the overall operation of the electronic device 800 and flow of a signal between
internal components of the electronic device 800 and may process data. The processor 830 may execute various
applications and an operation system (OS) stored in the memory 820, in response to a user input or when a preset and
stored condition is satisfied.
[0057] The processor 830 may include a graphics processing unit (GPU) (not shown) to process a graphic correspond-
ing to a video. The processor 830 may be implemented as a System on Chip (SoC) that integrates a core (not shown)
and the GPU (not shown). The processor 830 may include a single core, a dual core, a triple core, a quad core, and a
multi core.
[0058] Additionally, the processor 830 may include a plurality of processors. For example, the processor may be
implemented as a main processor (not shown) and a sub-processor (not shown) that operates in a sleep mode.
[0059] According to an embodiment, the processor 830 may detect at least one sensed value corresponding to at
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least one sensor through the sensing unit 891 including at least one sensor, by executing one or more instructions stored
in the memory 820.
[0060] In addition, according to an embodiment, the processor 830 execute the one or more instructions stored in the
memory 820, thereby determining that a mobile device 1000 touches the electronic device 800 when it is determined
the detected at least one sensed value is greater than or equal to a preset threshold.
[0061] In addition, according to an embodiment, the processor 830 may execute the one or more instructions stored
in the memory 820, thereby determining that the mobile device 1000 touches the electronic device 800 through a
comparison between the detected at least one sensed value and a sensed value of the mobile device received from the
mobile device 1000.
[0062] In addition, according to an embodiment, the processor 830 may execute the one or more instructions stored
in the memory 820, thereby requesting identification information of the mobile device 1000 and receiving the identification
information of the mobile device 1000. Furthermore, the processor 830 may verify that the mobile device 1000 is a device
pre-registered in the electronic device 800 based on the identification information of the mobile device 1000.
[0063] In addition, according to an embodiment, the processor 830, by executing the one or more instructions stored
in the memory 820, based on at least one sensed value, may determine a touch region in which the mobile device 1000
touches the electronic device 800.
[0064] In addition, according to an embodiment, the processor 830, by executing the one or more instructions stored
in the memory 820, may compare at least one sensed value detected corresponding to the at least one sensed value
to another, and based on the comparison result, may determine one or more sensors that are determined to be proximate
to a point where the mobile device 1000 touches the electronic device 800. Furthermore, the processor 830 may determine
the touch region based on the determined one or more sensors.
[0065] In addition, according to an embodiment, the processor 830, through the communication unit 850, may receive,
from the mobile device 1000, state information on an operation being executed by the mobile device 1000.
[0066] In addition, according to an embodiment, the processor 830, by executing the one or more instructions stored
in the memory 820, based on the state information received from the mobile device 1000, may perform a preset function
corresponding to the determined touch region.
[0067] In addition, according to an embodiment, the processor 830, by executing the one or more instructions stored
in the memory 820, based on at least one sensed value, may determine the number of touches the mobile device 1000
makes on the electronic device 800.
[0068] In addition, according to an embodiment, the processor 830, by executing the one or more instructions stored
in the memory 820, may perform a preset function corresponding to the number of touches.
[0069] In addition, according to an embodiment, the processor 830, by executing the one or more instructions stored
in the memory 820, based on a user input, may preset a function corresponding to at least one touch region on the
electronic device 800.
[0070] In addition, the processor 830, by executing the one or more instructions stored in the memory 820, based on
a user input, may preset a function corresponding to the number of touches made on at least one touch region on the
electronic device 800.
[0071] The memory 820 may store various pieces of data, a program, or an application for driving and controlling the
electronic device 800 under the control of the processor 830. The memory 820 may store data or input/output signals
corresponding to driving of the video processor 880, the display 810, the audio processor 815, the audio output unit 826,
the power supply unit 890, the tuner 840, the communication unit 850, the detector 860, and the I/O unit 870.
[0072] The memory 820 may store an operating system 821 for controlling the electronic device 800 and the processor
830, an application 822 initially provided by a manufacturer or externally downloaded, a graphical user interface (GUI)
related to an application, an object (e.g., image text, an icon, a button, etc.) for providing the GUI, user information, a
document, databases, and relevant data.
[0073] In addition, the memory 820 may include a TV viewer module 823 including one or more instructions to receive
an input signal from a remote control device (not shown) and thus perform channel control corresponding to the input
signal, or enter a channel scroll user interface mode when the input signal corresponds to a preset input, a text recognition
module 824 including one or more instructions to recognize information from content received from an external device
(not shown), and a membrane bioreactor (MBR) module 825 including one or more instructions to control a channel
from an external device (not shown).
[0074] The memory 820 may include read-only memory (ROM), random-access memory (RAM), a memory card (e.g.,
a micro secure digital (SD) card and a universal serial bus (USB) memory, which are not shown) mounted in the electronic
device 800. In addition, the memory 820 may include a non-volatile memory, a volatile memory, a hard disk drive (HDD),
or a solid state drive (SSD).
[0075] According to an embodiment, the memory 820 may include at least one type of storage media of a flash memory
type, a hard disk type, a multimedia card micro type, a card memory type (e.g., SD or extreme digital (xD) memory),
RAM, static RAM (SRAM), ROM, electrically erasable programmable ROM (EEPROM), programmable ROM (PROM),
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magnetic memory, a magnetic disk, and an optical disk.
[0076] The display 810 may display a video included in a broadcast signal received through the tuner 840 on a screen
under the control of the processor 830. In addition, the display 810 may display content (e.g., a moving image) input
through the communication unit 850 or the I/O unit 870. The display 810 may output an image stored in the memory
820 under the control of the processor 830.
[0077] The display 810 may generate a driving signal by converting an image signal, a data signal, an on-screen
display (OSD) signal, and a control signal processed by the processor 830. The display 810 may be implemented as a
plasma display panel (PDP), a liquid crystal display (LCD), an organic light-emitting diode (OLED) display, a cathode
ray tube (CRT) display, a flexible display, and the like and may also be implemented as a three-dimensional (3D) display.
In addition, the display 810 may be used as an input device as well as an output device by being configured as a
touchscreen.
[0078] The tuner 840 may tune and select a frequency of a channel desired to be received by the electronic device
800 among various radio wave elements through performing amplification, mixing, resonance, and the like on a broadcast
signal that is received by wire or wirelessly. The broadcast signal may include audio, a video, and additional information
(e.g., an electronic program guide (EPG)).
[0079] The tuner 840 may receive the broadcast signal from a frequency band corresponding to a channel number
according to a user input (e.g., a control signal received from a remote control device (not shown), that is, a channel
number input, an up-down input of a channel, and a channel input on an EPG screen).
[0080] The tuner 840 may receive a broadcast signal from various sources, such as terrestrial broadcast, cable broad-
cast, satellite broadcast, and Internet broadcast. The tuner 840 may receive the broadcast signal from a source, such
as analog broadcast or digital broadcast. The broadcast signal received by the tuner 840 may be separated into audio,
video, and/or additional information by decoding (e.g., audio decoding, video decoding, or additional information decod-
ing). The separated audio, video, and/or additional information may be stored in the memory 820 under the control of
the processor 830.
[0081] One or a plurality of tuners 840 of the electronic device 800 may be provided. The tuner 840 may be implemented
as all-in-one with the electronic device 800 or implemented as a separate device (e.g., a set-top box, which is not shown,
and a tuner, which is not shown, connected to the I/O unit 870) that includes a tuner electrically connected to the electronic
device 800.
[0082] The communication unit 850 may connect the electronic device 800 to an external device (e.g., an audio device,
etc.) (not shown) under the control of the processor 830. The processor 830 may transmit/receive content to/from an
external device (not shown) connected through the communication unit 850, may download an application from the
external device (not shown), or may perform web browsing. The communication unit 850 may include one of a wireless
local area network (WLAN) 851, Bluetooth 852, and wired Ethernet 153 corresponding to the performance and the
structure of the electronic device 800. In addition, the communication unit 850 may include a combination of the WLAN
851, Bluetooth 852, and the wired Ethernet 153.
[0083] In addition, the communication unit 850 may receive a control signal of a remote control device (not shown)
under the control of the processor 830. The control signal may be implemented as Bluetooth type, radio frequency (RF)
signal type, or Wi-Fi type.
[0084] In addition, the communication unit 850 may further include another form of short-range communication (e.g.,
near field communication (NFC), which is not shown, and Bluetooth low energy (BLE), which is not shown) other than
Bluetooth.
[0085] The detector 860 may detect voice, an image, or an interaction of a user and may include a microphone 861,
a camera part 862, and an optical receiver 863.
[0086] The microphone 861 may receive an uttered voice of the user. The microphone 861 may convert the received
voice into an electrical signal and may output the electrical signal to the processor 830. A user’s voice may include, for
example, a voice corresponding to a menu or a function of the electronic device 800.
[0087] The camera part 862 may obtain an image bezel, such as a still image or a moving image. An image captured
by an image sensor may be processed by the processor 830 or a separate image processor (not shown).
[0088] The image bezel processed by the camera part 862 may be stored in the memory 820 or may be transmitted
to the outside through the communication unit 850. Two or more camera parts 862 may be provided based on a con-
figuration of the electronic device 800.
[0089] The optical receiver 863 may receive an optical signal (including a control signal) received from an external
remote control device (not shown). The optical receiver 863 may receive an optical signal corresponding to a user input
(e.g., a touch, a press, a touch gesture, a voice, or a motion) from a remote control device (not shown). A control signal
may be extracted from the received optical signal under the control of the processor 830. For example, the optical
receiver 863 may receive a control signal corresponding to a channel up/down button for changing a channel, from the
remote control device (not shown).
[0090] The I/O unit 870 may receive a video (e.g., a moving image, etc.), audio (e.g., a voice, music, etc.), and additional
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information (e.g., an EPG, etc.) from the outside of the electronic device 800 under the control of the processor 830.
The I/O unit 870 may include at least one of a high-definition multimedia interface (HDMI) port 871, a component jack
872, a personal computer (PC) port 873, and a USB port 874. The I/O unit 870 may include a combination of at least
one of the HDMI port 871, the component jack 872, the PC port 873, and the USB port 874. An external image-providing
device (not shown) may be connected through the HDMI port 871.
[0091] The video processor 880 may process video data received by the electronic device 800. In the video processor
880, various image processing may be performed on video data, such as decoding, scaling, noise filtering, bezel rate
conversion, and resolution conversion.
[0092] A graphic processor 881 may generate a screen including various objects, such as an icon, an image, and text
using an operator (not shown) and a renderer (not shown). The operator (not shown) may calculate an attribute value,
such as a coordinates value, shape, size, and color to display each object based on the layout of a screen using a user
input that is detected by the detector 860. The renderer (not shown) may generate screens in various layouts including
an object based on the attribute value calculated by the operator (not shown). The screen generated by the renderer
(not shown) may be displayed on a display area of the display 810.
[0093] The audio processor 815 may process audio data. The audio processor 815 may perform various processing
on the audio data, such as decoding, amplification, and noise filtering. Meanwhile, the audio processor 815 may include
a plurality of audio processing modules to process audio corresponding to a plurality of contents.
[0094] The audio output unit 826 may output audio included in the broadcast signal received through the tuner 840
under the control of the processor 830. The audio output unit 826 may output audio (e.g., a voice, a sound) input through
the communication unit 850 or the I/O unit 870. In addition, the audio output unit 826 may output audio stored in the
memory 820 under the control of the processor 830. The audio output unit 826 may include at least one of a speaker
827, a headphone output terminal 828, or a Sony/Philips digital interface (S/PDIF) output terminal 829. The audio output
unit 826 may include a combination of at least one of the speaker 827, the headphone output terminal 828, and the
S/PDIF output terminal 829.
[0095] The power supply unit 890 may supply power input from an external power source to the components inside
the electronic device 800 under the control of the processor 830. In addition, the power supply unit 890 may supply
power output from one or more batteries (not shown) in the electronic device 800 to the components inside the electronic
device 800 under the control of the processor 830.
[0096] The sensing unit 891 may sense a state of the electronic device 800 or a state around the electronic device
800 and may provide the information obtained through the sensing to the processor 830.
[0097] The sensing unit 891 may include at least one of a magnetic sensor 892, an acceleration sensor 893, a tem-
perature/humidity sensor 894, an infrared (IR) sensor 895, a gyroscope sensor 896, a position sensor (e.g., global
positioning system (GPS)) 897, an atmospheric pressure sensor 898, a proximity sensor 899, and a red, green, blue
(RGB) sensor (e.g., an illuminance sensor) 1001, however, embodiments are not limited thereto. A function of each
sensor may be intuitively inferable from its name by one of ordinary skill in the art, and thus, a detailed description thereof
is omitted herein.
[0098] According to an embodiment, the sensing unit 891 may sense an external impact on the electronic device 800.
For example, when the mobile device 1000 touches the electronic device 800, the sensing unit 891 of the electronic
device 800 may output a sensed value.
[0099] In addition, a separate external device (e.g., a set-top box, which is not shown) including the tuner 840 may
be electrically connected to the electronic device 800 including the display 810.
[0100] In addition, the electronic device 800 may be implemented as an analog TV, a digital TV, a 3D-TV, a smart TV,
an LED TV, an OLED TV, a plasma TV, and a monitor, however, one skilled in the art will understand that embodiments
are not limited thereto.
[0101] Meanwhile, the illustrated block diagram of the electronic device 800 is a block diagram of an embodiment.
Each component of the block diagram may be integrated, added, or omitted based on actually implemented specifications
of the electronic device 800. That is, two or more components may be combined into one component, or one component
may be divided into two or more components, as necessary. In addition, a function performed by each block is for
describing embodiments, and a detailed operation thereof or a device does not limit the scope of the present disclosure.
[0102] According to an embodiment, the electronic device 800 may include the memory 820 including at least one
executable instruction and the processor 830 for executing the at least one instruction stored in the memory 820, and
the processor 830 may acquire multipath channel state property information based on a wireless signal received from
an AP communicating with the electronic device, calculate signal similarity for each predetermined section based on the
multipath channel state property information, and determine whether motion detection based on the multipath channel
state property information is available based on a pattern of the signal similarity for each predetermined section.
[0103] According to an embodiment, the processor 830 of the electronic device 800 may determine that motion detection
based on the multipath channel state property information is unavailable in response to it being determined that the
pattern of the signal similarity for each predetermined section is not caused by motion of a user.
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[0104] According to an embodiment, the processor 830 of the electronic device 800 may determine whether the motion
detection is available based on the difference between the length of one of sections that remain greater than or equal
to a threshold predetermined in the signal similarity for each predetermined section and the average length of the sections.
[0105] According to an embodiment, the processor 830 of the electronic device 800 may determine that the motion
detection based on the multipath channel state property information is unavailable in response to a value based on the
difference between the length of one of the sections that remain greater than or equal to the threshold predetermined
in the signal similarity for each predetermined section and the average length of the sections being less than a second
threshold.
[0106] According to an embodiment, the processor 830 of the electronic device 800 may determine whether the motion
detection is available based on similarity between patterns of the sections that remain greater than or equal to the
threshold predetermined in the signal similarity for each predetermined section.
[0107] According to an embodiment, the processor 830 of the electronic device 800 may determine whether the motion
detection is available based on whether the length of one of the sections that remain greater than or equal to the threshold
predetermined in the signal similarity for each predetermined section is less than a third threshold.
[0108] According to an embodiment, in the electronic device 800, the third threshold may be determined based on the
minimum length of a section in which the signal similarity for each predetermined section remains greater than or equal
to the threshold due to the motion of the user.
[0109] According to an embodiment, in the electronic device 800, the third threshold may be determined based on a
window length for calculating the signal similarity for each predetermined section, the minimum time of the motion of the
user that influences the signal similarity for each predetermined section, or the minimum detection time required to detect
the motion of the user through a pattern.
[0110] According to an embodiment, the processor 830 of the electronic device 800 may determine whether the motion
detection is available based on whether the length of a section that remains greater than or equal to a fourth threshold
predetermined in the signal similarity for each predetermined section is greater than or equal to a fifth threshold.
[0111] According to an embodiment, the processor 830 of the electronic device 800 may determine whether the motion
detection is available based on whether an interval at which the multipath channel state property information is received
from the AP is greater than or equal to a threshold interval.
[0112] According to an embodiment, the processor 830 of the electronic device 800 may suspend the motion detection
based on the multipath channel state property information received from the AP in response to it being determined that
the motion detection based on the multipath channel state property information is unavailable.
[0113] According to an embodiment, the electronic device 800 may be one of a mobile phone, a smartphone, a PDA,
a netbook, a tablet computer, a laptop computer, a mobile device, a smartwatch, a smart band, smart glasses, a wearable
device, a desktop, a computing device, a TV, a set-top box, a refrigerator, a home appliance, a door lock, or a security
device.
[0114] FIG. 10 is a block diagram of a mobile device according to an embodiment.
[0115] According to an embodiment, the mobile device 1000 may include at least some of the device components
described with reference to FIGS. 8 and 9.
[0116] As illustrated in FIG. 10, the mobile device 1000 may include a display 1010, a memory 1020, a communication
unit 1050, a sensing unit 1091, and a processor 1030. However, not all of the components illustrated in FIG. 10 are
essential components of the mobile device 1000. The mobile device 1000 may be implemented by more components
than the components illustrated in FIG. 10, and the mobile device 1000 may be implemented by less components than
the components illustrated in FIG. 10.
[0117] According to an embodiment, the display 1010 of the mobile device 1000 may generate a driving signal by
converting an image signal, a data signal, an OSD signal, a control signal, and the like processed by the processor 1030.
[0118] In addition, the display 1010 may display content (e.g., a moving image) input through the communication unit
1050 or an I/O unit (not shown). The display 1010 may output an image stored in the memory 1020 under the control
of the processor 1030.
[0119] According to an embodiment, the memory 1020 of the mobile device 1000 may store a program for processing
and controlling the processor 1030 and store data input to or output from the mobile device 1000.
[0120] Normally, the processor 1030 controls the overall operation of the mobile device 1000. For example, the proc-
essor 1030 may generally control the sensing unit 1091, the communication unit 1050, and the like by executing programs
stored in the memory 1020. The processor 1030 may control an operation of the mobile device 1000 to perform functions
of the mobile device 1000 described with reference to FIGS. 1 to 13.
[0121] The processor 1030 may include one or more processors. The one or more processors may include a general-
purpose processor, such as a central processing unit (CPU), an application processor (AP), or a digital signal processor
(DSP) or a graphic processor, such as a GPU or a vision processing unit (VPU). The one or more processors control
input data to be processed according to a predefined operation rule stored in the memory.
[0122] According to an embodiment, the processor 1030 may receive a wireless signal transmitted by the electronic
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device 800 through the communication unit 1050.
[0123] In addition, the processor 1030 may receive a request for identification information of the mobile device from
the electronic device 800 through the communication unit 1050. The processor 1030 may control to transmit the iden-
tification information of the mobile device to the electronic device 800 through the communication unit 1050.
[0124] In addition, the processor 1030 may control to transmit a sensing value detected by the sensing unit 1091 to
the electronic device 800 through the communication unit 1050.
[0125] In addition, the processor 1030 may receive a request for state information on an operation running on the
mobile device 1000 through the communication unit 1050. The processor 1030 may generate the state information on
the currently running operation. The processor 1030 may control to transmit the state information on the currently running
operation to the electronic device 800 through the communication unit 1050.
[0126] In addition, the memory 1020 may include at least one type of storage medium of a flash memory type memory,
a hard disk type memory, a multimedia card micro type, a card type memory (e.g., an SD or xD memory, etc.), RAM,
SRAM, ROM, EEPROM, PROM, a magnetic memory, a magnetic disk, or an optical disk.
[0127] In addition, according to an embodiment, the communication unit 1050 may include one or more components
that allow the mobile device 1000 to communicate with an external device. For example, the communication unit 1050
may include a short-range wireless communication unit (not shown), a mobile communication unit (not shown), and a
broadcast receiver (not shown).
[0128] The short-range wireless communication unit may include a Bluetooth communication unit, a BLE communi-
cation unit, an NFC unit, a WLAN (Wi-Fi) communication unit, a Zigbee communication unit, an infrared data association
(IrDA) communication unit, a Wi-Fi direct (WFD) communication unit, an ultra-wideband (UWB) communication unit, and
an Ant+ communication unit, but embodiments are not limited thereto.
[0129] The mobile communication unit transmits and receives a wireless signal to and from at least one of a base
station, an external terminal, and a server on a mobile communication network. Here, the wireless signal may include
various types of data according to the transmission and reception of a voice call signal, a video call signal, or a text/mul-
timedia message.
[0130] The broadcast receiver receives a broadcast signal and/or broadcast-related information through a broadcast
channel. The broadcast channel may include a satellite channel and a terrestrial channel. Depending on an implemen-
tation example, the mobile device 1000 may not include the broadcast receiver.
[0131] The sensing unit 1091 may sense a state of the mobile device 1000 or a state around the mobile device 1000
and provide the information obtained through the sensing to the processor 1030.
[0132] The sensing unit 1091 may include at least one of a magnetic sensor, an acceleration sensor, a temperature/hu-
midity sensor, an IR sensor, a gyroscope sensor, a position sensor (e.g., a GPS), a light sensor, a proximity sensor,
and an RGB sensor (e.g., an illuminance sensor), however, embodiments are not limited thereto. A function of each
sensor may be intuitively inferable from its name by one of ordinary skill in the art, and thus, a detailed description thereof
is omitted herein.
[0133] According to an embodiment, the sensing unit 1091 may detect an external impact applied to the mobile device
1000. According to an embodiment, the acceleration sensor embedded in the mobile device 1000 may detect an impact
caused by a touch motion on the electronic device 800. Furthermore, the acceleration sensor embedded in the mobile
device 1000 may sense the moving speed and acceleration of the mobile device 1000.
[0134] In addition, the display 1010, the memory 1020, the communication unit 1050, the sensing unit 1091, and the
processor 1030 of the mobile device 1000 are described based on the description of the display 810, the memory 820,
the communication unit 850, the sensing unit 891, and the processor 830 of the electronic device 800 provided with
reference to FIGS. 8 and 9.
[0135] FIG. 11 is a diagram illustrating an operating method of an electronic device according to an embodiment.
[0136] In the following embodiments, operations may be performed sequentially but not necessarily. For example, the
order of the operations may be changed, and at least two of the operations may be performed in parallel. Operations
1110 and 1120 may be performed by at least one of components of an electronic device.
[0137] In operation 1110, the electronic device may receive multipath channel state property information from an AP
communicating with the electronic device.
[0138] In operation 1120, the electronic device may determine whether motion detection based on the multipath
channel state property information is available based on whether it is determined that a pattern of signal similarity for
each predetermined section determined based on the multipath channel state property information is caused by motion
of a user. The electronic device may determine that the motion detection based on the multipath channel state property
information is unavailable in response to it being determined that the pattern of the signal similarity for each predetermined
section is not caused by the motion of the user.
[0139] The electronic device may suspend the motion detection based on the multipath channel state property infor-
mation received from the AP in response to it being determined that the motion detection based on the multipath channel
state property information is unavailable.
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[0140] The descriptions provided with reference to FIGS. 1 to 10 apply to the operations illustrated in FIG. 11, and
thus, further detailed descriptions thereof are omitted.
[0141] According to an embodiment, the operating method of the electronic device may include acquiring multipath
channel state property information based on a wireless signal received from an AP communicating with the electronic
device and determining whether the motion detection based on the multipath channel state property information is
available based on whether a pattern of signal similarity for each predetermined section determined based on the
multipath channel state property information is caused by the motion of the user.
[0142] According to an embodiment, in the operating method of the electronic device, the determining may include
determining that the motion detection based on the multipath channel state property information is unavailable in response
to it being determined that the pattern of the signal similarity for each predetermined section is not caused by the motion
of the user.
[0143] According to an embodiment, in the operating method of the electronic device, the determining may include
determining whether the motion detection is available based on the difference between the length of one of sections
that remain greater than or equal to a threshold predetermined in the signal similarity for each predetermined section
and the average length of the sections.
[0144] According to an embodiment, in the operating method of the electronic device, the determining may include
determining that the motion detection based on the multipath channel state property information is unavailable in response
to a value based on the difference between the length of one of the sections that remain greater than or equal to the
threshold predetermined in the signal similarity for each predetermined section and the average length of the sections
being less than a second threshold.
[0145] According to an embodiment, in the operating method of the electronic device, the determining may include
determining whether the motion detection is available based on similarity between patterns of the sections that remain
greater than or equal to the threshold predetermined in the signal similarity for each predetermined section.
[0146] According to an embodiment, in the operating method of the electronic device, the determining may include
determining whether the motion detection is available based on whether the length of one of the sections that remain
greater than or equal to the threshold predetermined in the signal similarity for each predetermined section is less than
a third threshold.
[0147] According to an embodiment, in the operating method of the electronic device, the third threshold may be
determined based on the minimum length of a section in which the signal similarity for each predetermined section
remains greater than or equal to a threshold due to the motion of the user.
[0148] The embodiments disclosed in the specification and drawings are presented merely as an easy way to describe
the technical contents of the embodiments and promote an understanding of the technical contents, and are not intended
to limit the embodiments. Therefore, all changes or modifications derived from the technical idea of the various embod-
iments of the present disclosure as well as the various embodiments disclosed herein should be construed to fall within
the scope of the various embodiments.

Claims

1. An electronic device comprising:

a memory comprising at least one executable instruction; and
a processor configured to execute at least one instruction stored in the memory,
wherein the processor is configured to:

acquire multipath channel state property information based on a wireless signal received from an access
point (AP) communicating with the electronic device;
calculate signal similarity for each predetermined section based on the multipath channel state property
information; and
determine, based on a pattern of the signal similarity for each predetermined section, whether motion
detection based on the multipath channel state property information is available.

2. The electronic device of claim 1, wherein the processor is configured to, in response to it being determined that the
pattern of the signal similarity for each predetermined section is not caused by motion of a user, determine that the
motion detection based on the multipath channel state property information is unavailable.

3. The electronic device of claim 1, wherein the processor is configured to determine whether the motion detection is
available based on a difference between a length of one of sections that remain greater than or equal to a threshold
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predetermined in the signal similarity for each predetermined section and an average length of the sections.

4. The electronic device of claim 3, wherein the processor is configured to, in response to a value based on the
difference between the length of one of the sections that remain greater than or equal to the threshold predetermined
in the signal similarity for each predetermined section being less than a second threshold, determine that the motion
detection based on the multipath channel state property information is unavailable.

5. The electronic device of claim 1, wherein the processor is configured to determine whether the motion detection is
available based on similarity between patterns of sections that remain greater than or equal to a threshold prede-
termined in the signal similarity for each predetermined section.

6. The electronic device of claim 1, wherein the processor is configured to determine whether the motion detection is
available based on whether a length of one of sections that remain greater than or equal to a threshold predetermined
in the signal similarity for each predetermined section is less than a third threshold.

7. The electronic device of claim 6, wherein the third threshold is determined based on a minimum length of a section
in which the signal similarity for each predetermined section remains greater than or equal to the threshold due to
motion of a user.

8. The electronic device of claim 6, wherein the third threshold is determined based on a window length for calculating
the signal similarity for each predetermined section, a minimum duration of motion of a user that influences the
signal similarity for each predetermined section, and a minimum detection time required to detect motion of a user
through the signal similarity for each predetermined section.

9. The electronic device of claim 1, wherein the processor is configured to determine whether the motion detection is
available based on whether a length of a section that remains greater than or equal to a fourth threshold predetermined
in the signal similarity for each predetermined section is greater than or equal to a fifth threshold.

10. The electronic device of claim 1, wherein the processor is configured to determine whether the motion detection is
available based on whether an interval at which the multipath channel state property information is received from
the AP is greater than or equal to a threshold interval.

11. The electronic device of claim 1, wherein the processor is configured to, in response to it being determined that
motion detection based on the multipath channel state property information is unavailable, suspend motion detection
based on the multipath channel state property information received from the AP.

12. The electronic device of claim 1, wherein the electronic device is one of a mobile phone, a smartphone, a personal
digital assistant (PDA), a netbook, a tablet computer, a laptop computer, a mobile device, a smartwatch, a smart
band, smart glasses, a wearable device, a desktop, a computing device, a television, a set-top box, a refrigerator,
an appliance, a door lock, or a security device.

13. An operating method of an electronic device, the operating method comprising:

acquiring multipath channel state property information based on a wireless signal received from an access point
(AP) communicating with the electronic device; and
determining whether motion detection based on the multipath channel state property information is available
based on a determination of whether a pattern of signal similarity for each predetermined section determined
based on the multipath channel state property information is caused by motion of a user.

14. The operating method of claim 13, wherein the determining comprises, in response to it being determined that the
pattern of the signal similarity for each predetermined section is not caused by the motion of the user, determining
that the motion detection based on the multipath channel state property information is unavailable.

15. A computer-readable storage medium storing a program for executing the operating method of claim 13.
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